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Abstract
Background: Soil transmitted helminthes (STH) are significant health problems among school-age children. In
Kenya’s coastal region, the prevalence among pre-school age children (PSAC) ranges from 27.8 to 66.7 %. Whereas
some pre-schools are as far as 7 km from the nearest primary schools, the National School-Based Deworming Programme
(NSBDP) requires the pre-school teachers to walk with the children to primary schools for deworming by trained primary
school teachers. The long distances may contribute in making drug delivery ineffective and unsustainable.
Methods: To assess the pre-school teachers’ knowledge, experiences and perceptions of STH and the NSBDP, a
cross-sectional study using qualitative methods was conducted in four sub-counties of the Coast Region. Through
purposive sampling, 41 pre-schools which are 2 or more kilometers away from a primary school were selected
and in-depth interviews administered to the teachers. Separate in-depth interviews were administered to 34
community health extension workers, 40 opinion leaders and 38 primary school teachers all purposively selected
to assess their perceptions of the role of pre-school teachers in the NSBDP. Data was audio recorded, transcribed,
coded and analyzed manually by study themes.
Results: A third of the pre-school teachers were aware of signs of STHs and a half indicated that poor hygiene
and sanitation practices are major causes. A majority of the pre-school teachers reported that health education
and environmental sanitation are key control methods. Majority (39) had received information on NSBDP from
various sources and all took part in community sensitization and in treating the pre-school children. A large
majority of all study participants indicated that treating the children at pre-schools is ideal for increased coverage.
Majority of the pre-school teachers perceived the NSBDP as important in improving the health status of the
children. All study participants felt that the parents needed to be given adequate information on STHs and
training the pre-school teachers to assist in community sensitization and drug administration would be useful.
Conclusion: Pre-school teachers are a potential resource to the NSBDP that should be utilized to instill proper
water and sanitation practices to the young children and assist in community sensitization. They should be
empowered and allowed to administer treatment for STH control. County Governments, their current employers
should find ways of engaging them in worm control efforts.
Trial registration: KEMRI SSC 2547, Registered 22 July 2013.
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Background
Neglected tropical diseases (NTDs), a group of tropical
diseases affecting more than one billion poor people
worldwide living at the periphery of health systems [1] can
cause disability, disfigurement, under nutrition and cogni-
tive impairment. Soil-transmitted helminthes (STHs) spp
Ascaris lumbricoides, Trichuris trichiura and hookworm,
contribute the greatest disease burden among the NTDs
[2]. Pre-school age children are among the priority groups
identified by the World Health Organization that harbor
chronic and intense infection [3] thus having compro-
mised nutritional status and cognitive abilities [4]. In
Kenya, the endemicity of STHs among pre-school age
children is high with sub-counties in Coast region having
prevalence ranging from 27.8 to 66.7 % and current esti-
mates suggest that up to 3 million school-age children
(SAC) live in areas that warrant mass treatment for STH
infection [5]. A high percentage of infected children
means that the environment becomes more heavily con-
taminated which in turn increases the risk of infection for
the whole community. Responding to the need of the
2010 target of treating 75 % of school-age children, a new
consortium was established in Paris in 2014, to support
countries in coming up with ways of addressing STH
among preschool-age (PSAC) and SAC [6].
In helminthiasis-endemic countries which are usually de-
veloping countries the education sector has for a long time
been used for delivering of medicines for parasite control
because the school network is usually better established
than the health system [7]. Regular school-based deworm-
ing is a proven, cost-effective strategy that can avert the
health and educational consequences of STH infections [8]
and partners are already helping support national deworm-
ing programmes, either as part of comprehensive school
health programs or integrated programs tackling neglected
tropical diseases (NTDs). Preschool-age children, school-
age children, and women of child-bearing age are the seg-
ments of people at most risk of STH morbidities [9, 10].
However, programmes have traditionally excluded children
between the age of 2 and 6 years who attend pre-schools.
Indeed, in many low-income countries, health services for
children above 2 years of age are more limited than the Ma-
ternal Child Health (MCH) services provided to younger
children. One public sector solution is to expand access to
MCH “health days” to include children up to 6 years as has
been tried in Uganda [11]. Even in developing countries,
pre-school age programmes during the early vulnerable
years are usually outside the public sector and are com-
monly implemented by civil society organizations and the
private sector [12]. This age bracket requires to be treated
as they also carry a heavy worm burden and pose a risk of
re-infecting the treated SAC while interacting and playing
at the community level. Reducing the number of worms in
all age groups of children is beneficial to everyone [13].
In Kenya, hookworm occurs throughout most parts of
the country, with areas of highest prevalence being found
in south-western Kenya and in Kilifi and Kwale counties
on the Coast Region. Ascaris lumbricoides and Trichuris
trichiura are most prevalent in western Kenya and in the
coastal areas, especially Lamu and Tana River counties [5].
The NSBDP in Kenya was launched in 2009 (with alben-
dazole) and 2012 with praziquantel administered in priori-
tized areas, and by 2013 over 6 million SAC had been
treated [14]. The results of a survey conducted prior to
deworming in 2012 showed that the prevalence of STH in
pre-schools in Matuga and Msambweni sub-counties in
Kwale County was 27.8 and 66.7 % respectively while that
of Malindi sub-county in Kilifi County was 44.5 % [15].
Annual mass drug administration using trained primary
school teachers has been going on targeting all pre-school
and school age children as recommended by World
Health Organization [16]. The results presented in this
paper are part of a larger study entitled “Evaluating Differ-
ent Drug Delivery Approaches for Treatment of STHs
among Pre-School Age Children during the National
School-Based Deworming Programme of Kenya” which
was conducted after the Mass Drug Administration of
2014. The current study sought to assess the pre-school
teachers’ knowledge of STH signs, causes, transmission
and prevention and their awareness, perceptions of and
experiences during NSBDP with a view of understanding




The study was conducted in four STHs endemic sub-
counties (Matuga, Msambweni, Lunga Lunga and Malindi)
in coastal Kenya [15]. Three of the sub-counties are located
in Kwale County while Malindi sub-county is located in
Kilifi County. Kwale County is located, 40 km south of
Mombasa, the second largest city in Kenya, which has
an area of 8360 km2 with a population of 649,931 per-
sons [17] and lies at an altitude of between 60 and 135
m above sea level. The County has 3 hospitals, 5 health
centers, 37 government dispensaries, and 3 private dis-
pensaries. Accessibility of health services is however
low. A majority of the population live over 5 km away
from the nearest health facility. Shortage of drugs and
lack of diagnostic facilities adversely affect provision of
quality health care. Cost of health care system is also a
barrier to access to services. The doctor/patient ratio
stands at 1:82,690 which in itself is telling of services
offered due to shortage of staff in the health facilities.
The most prevalent diseases are; malaria, respiratory
diseases, diarrhea, intestinal worms, stomachache and
flu. The utilization of health facility for child delivery
stands at 32 % [18], the main reasons for low levels of
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use being distances to the nearest health facilities and
low socio-economic status.
Malindi sub-county in Kilifi County is located 120 km
northeast of Mombasa, and lies between latitudes 2.2 and
4° south and between longitudes 39 and 41° east. It covers
a geographical area of 7605 km2 with a total population of
384,643 [17]. The sub-county has 3 hospitals (1government
and 2 private); 24 dispensaries (17 governments and 7
Non-Governmental Organizations) and 4 private chemists.
The average distance to the nearest health facility for urban
areas is 1 km and 3 km for rural areas. Most of the health
facilities are therefore not accessible to the majority of the
population. High poverty levels, cost sharing and long
distances inhibit people from visiting these facilities. The
doctor/patient ratio is 1:19,502. The most prevalent dis-
eases are; malaria, respiratory diseases, diarrhea, intestinal
worms, sexually transmitted infections, anemia and eye in-
fections. The utilization of health facility for child delivery
is at 41 % and reasons for low usage are distance and low
socio-economic status [19].
Study design and setting
This was a retrospective cross-sectional study that utilized
qualitative methods for data collection. The data was
collected in May 2014, after the February 2014 round of
deworming. Based on the fact that pre-schools are gener-
ally situated far away from primary schools unlike those in
Western and Central regions and also due to high preva-
lence of worm infestation, the 4 sub-counties were pur-
posively selected for the study. A list of the total number
of pre-schools and their enrolment was acquired from the
Sub-county Early Childhood Development Education
(ECDE) Offices of each of the four sub-counties. All pre-
schools that are stand alone and are ≥ 2 km away from a
primary school were identified with the help of ECDE Of-
fice and considered for the study. Fifty percent of the pre-
schools in each sub-county were assigned for treatment by
the primary school teachers of the nearest primary schools
as prescribed by the NSBDP while the remaining half was
assigned for treatment by the Community Health Exten-
sion Workers (CHEWS) who were tasked with delivering
the medication and treating the pre-school children at
their learning Centres.
Study population
The study participants included: community health ex-
tension workers (34), pre-school teachers (41), primary
school teachers (38) and opinion leaders; social, commu-
nity and religious groups leaders (40) serving the four
sub-counties who were purposively selected for the
study. In-depth interviews (IDIs) were administered to
the pre-school teachers so as to gather information on
their knowledge of STHs, causes, transmission and pre-
vention and their perceptions and experiences during
treatment of the pre-school age children in the NSBDP.
Separate in-depth interview were administered to the
community health extension workers, the primary
school teachers and opinion leaders so as to elicit more
information on NSBDP and treatment of the pre-school
age children. All the data were collected by trained
KEMRI personnel. Notes were taken during the IDIs
and audiocassettes used to tape record all the informa-
tion using Kiswahili, a commonly used language in the
study area. Standard procedures used when conducting
IDIs were adhered to [20]. The number of interviews
was determined by the level of saturation i.e. once no
new information was being received, then no more inter-
views were conducted for each category of IDI [21]. The
tapes were later transcribed and translated into English.
Data management and analysis
The qualitative data from various sources were analyzed
manually according to the themes of the study which in-
cluded for the pre-school teachers; knowledge of STH
signs, causes, transmission and prevention and aware-
ness and for all sources; perceptions and experiences
during NSBDP. The data was then triangulated for
cross-verification to help increase the credibility and val-
idity of the results by continuously cross-checking the
data from the various sources. Quantitative data from
the socio-demographic profiles was managed using excel
spreadsheets.
Results
Background characteristics of the study participants
A total of 34 CHEWs, 41pre-school teachers, 38 primary
school teachers, and 40 opinion leaders participated in the
separate in-depth interviews. Table 1 presents the socio-
demographic characteristics of all the study participants.
The socio-demographic characteristics demonstrate the ap-
propriateness of each category of participants for the study.
Pre-school Teachers’ perception of soil-transmitted
helminthes as a common problem among the Pre-school
Age children
Of the 41 pre-school teachers interviewed, nearly all
(n = 39) indicated that STH infections are a common
problem among the PSAC and were referred to locally
as minyoo or minyolo. However, on further probing, it
emerged that about four-fifths (n = 32) of the respon-
dents had a misperception that ringworms are in the
category of STHs. Only about one-tenth (n = 4) were
clear that ringworms are a skin fungal infection which
is not due to worms and thus different from STHs. It
was only one pre-school teacher who indicated that
jigger infestation was more common than STHs.
A 28 year old female pre-school teacher from Malindi
sub-county thus stated, “Yes there is a possibility of
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having worms because even having ringworms it is a
worm infection, roundworms and ringworm which are
very common in the children.”
Pre-school Teachers’ knowledge of causes of soil-
transmitted helminthes
With regards to awareness of causes of STHs, more than
a half (n = 25) of the pre-school teachers had the know-
ledge of causes such as open defecation, poor hand
washing practices and drinking untreated water. Not
wearing shoes as a cause of STHs was mentioned by
only about one-eighth (n = 5) and poor environmental
sanitation by only about one-tenth (n = 4) of the study
participants. Other causes of STHs mentioned included
playing with soil (n = 12). A large majority of the pre-
school teachers (n = 23) however had a perception that
eating cold or uncooked foods was a cause of STHs.
A 38 year old female pre-school teacher from Malindi
sub-county stated, “Walking bare footed, eating dirty
things can bring worms, I don’t remember the life cycle
since it is long time since I was in school. The worms are
spread when someone has worms, defecates and another
person comes and steps on the feces they can get the
worms.”
A 48 year old female pre-school teacher from Matuga
sub-county further stated, “Most of the times for the chil-
dren, they don’t wash their hands. They just eat, maybe
they just pick a mango and start eating it, or get home,
and just start eating their food… if they are hungry, they
just eat it without washing hands. They just eat, dirty
hands, dirty food. They are not keen on hygiene.”
Pre-school Teachers’ knowledge of signs of infection with
STH
The common sign of worm infestation mentioned by
the pre-school teachers was unhealthy looking hair and
skin (n = 23). A small minority of the respondents indi-
cated that irritation of the anus (n = 3) and blood in
urine (n = 3) are signs of STH infection (Table 2).
A 24 year old female pre-school teacher from Malindi
sub-county stated that, “Rashes, lack of appetite, loss of
weight, unhealthy skin, and unhealthy hair. It is the
worms that bring these symptoms.”
A 35 year old female pre-school teacher from Msamb-
weni sub-county further stated that, “Children who are ex-
amined and found to have worms later get very, very sick
and lose a lot of weight, such children keep on going to the
toilet so we usually suspect they have that disease.”
A 41 year female pre-school teacher from Matuga sub-
county however stated, “Like that one you see patches on
the head and there are signs and symptoms that you see
Table 1 Socio-demographic characteristics of the study




























Religious leader (Pastor or Imam) 5 3.2
School chairman 3 1.9
Village elder 9 5.8
Primary School Teacher 38 24.8
Pre-School Teacher 41 26.6
Youth leader 2 1.3 Table 2 Pre-School Teachers’ perceived signs of worm infestation
Sign Frequency of mention
Ringworms 32
Unhealthy hair and skin 23
Stomachache 14
Lack of appetite 12
Enlarged belly 12
Weak/malnourished body 9
Poor concentration in class/restlessness 8
Vomiting 8
Increased appetite 7
Diarrhea/frequent toilet visit 6
Blood in urine 3
Irritation in the anus 3
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and those which you don’t see. Like the one that you see
there are circles and there is no hair on the head so there
you know the child has ring worms like that like that.”
Pre-school Teachers’ knowledge of transmission of STHs
With regards to the pre-school teachers’ knowledge of
transmission of STHs, a large majority (n = 33) were aware
that contaminated soil and poor water and sanitation prac-
tices are key modes. About one-fifth (n = 7) of the pre-
school teachers however indicated that sharing of combs
and soap are key modes of STH transmission (Table 3).
A 41 year old female pre-school teacher from Matuga
sub-county stated that, “When you go to the bush, there
are some who use bush, majority in this area they use
the bush. May be last week someone else went there, and
used that place and you when you pass you go to that
same place you must step on that dirt.”
A 44 year old female pre-school teacher from Malindi
sub-county further stated that, “Not washing hands,
keeping long dirty nails, eating, kids playing and drinking
dirty water and this makes the children have stomach
pains, parents should take care of the children’s hygiene.
I have forgotten about the life cycle and I think these
causes are the ones that make the disease spread.”
Pre-school Teachers’ knowledge on prevention of STHs
On knowledge of how to prevent infestation with STHs,
about four-fifths (n = 32) of the pre-school teachers
mentioned deworming and health education. More than
one-half (n = 23) indicated that observation of personal
hygiene practices such as hand washing, toilet use and
wearing shoes as well as environmental sanitation are
measures for prevention of STHs.
The pre-school teachers were further asked to indicate
whether they felt knowledgeable about STHs and nearly
all (n = 40) reported that they required to have more
knowledge on life cycle, causes, transmission and pre-
vention. Slightly more than one-third (n = 14) of the pre-
school teachers further indicated that they needed to
learn about deworming for worm treatment.
A 38 year old female pre-school teacher from Matuga
sub-county stated that: “I have heard worms can be
transmitted, may be you are in a house one of you has
worms he can infect the other, now that is where I do not
how he infects the other? Because if you treat one, the
whole family must be treated. But now that transmission
like that, me I don't know how it is transmitted until it
gets to the other person.”
Pre-school Teachers’ experiences of community
sensitization for NSBDP
Regarding how the pre-school teachers received infor-
mation about deworming for pre-school age children,
close to one-third (n = 12) reported that they were in-
formed by the primary school teachers and about one-
quarter (n = 10) by the health personnel. Only a minority
(n = 5) indicated that they got the information from the
radio or the village leaders (n = 4) or parents (n = 4) and
education officers (n = 4). Two (2) of the pre-school
teachers however indicated that they did not receive any
information about the NSBDP. All the 41 pre-school
teachers furthermore indicated that they needed to be
involved in creating awareness to the community mem-
bers about the deworming programme and would thus
require first-hand information from the programme
implementers.
A 38 years old female pre-school teacher from Malindi
sub-county stated that: “Yes, I was told by one of the vil-
lage elders that the pre-school children needed to be
treated so I went with the children to where the people
were issuing drugs. I don’t remember the dates when the
treatment was done, am thinking it is the month of March.
It was done behind our nursery under the mango tree.
They did not take long time to administer, they came after
break time 10.30 am then by lunch time they were done.”
Pre-school Teachers’ experiences during deworming of
Pre-school age children
More than a half (n = 23) of the pre-school teachers indi-
cated that they assisted the CHEWs in some way during
the deworming activity and that there were no problems
experienced during and after the exercise although about
one half (n = 20) indicated that some of the children
were absent from school and therefore missed the treat-
ment (Table 4).
Furthermore a large majority (n = 26) of the CHEWs
also indicated that the pre-school teachers were very
supportive to them as they assisted in managing theTable 3 Pre-School Teachers’ perceptions of causes of STHs
transmission
Transmission Frequency of mention
Open defecation 14
Walking barefoot/stepping on feaces 9
Lack of hand washing 10
Sharing of combs and soap 7
Eating unwashed fruits and vegetables 6
Drinking untreated water 6
Table 4 Pre-school Teachers’ mention of type of assistance they
gave during deworming
How assisted? Mention
Making the children queue and calling out their names 9
Treating those not willing to receive from the health worker 6
Washing hands 5
Record keeping 3
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children, helping them to wash their hands and encour-
aging them to chew and swallow the tablets as well as in
record-keeping. However, of the 38 primary school
teacher interviewed, less than one-quarter (n = 8) indi-
cated that the pre-school teacher assisted them in man-
aging the children, hand washing, encouraging them to
chew and swallow the tablets and also in record-keeping.
A 38 years old female pre-school teacher from Malindi
sub-county stated that: “The kids were lined up and they
were given each 1 tablet. I assisted the CHEW in dealing
with the children who were afraid and did not want to
take the drugs and because am not a stranger to them,
so I gave them myself and they were able to take.”
A 32 year old male CHEW from Malindi sub-county
stated that: “They assisted. They helped with writing of
the names of the children in the forms and even giving
the tablets and telling the children to queue and encour-
aging them to chew and swallow.”
A 53 year old male CHEW from Msambweni sub-
county further stated: “In helping with the children, com-
municating with them, because you find that the children
will confide more to the teachers and are freer. So, while
lined up, when they are told that this is safe, at least
there is that trust. So it was important for the pre-school
teachers to be there.”
Nonetheless about one-third (n = 14) of the pre-school
teachers indicated that they were the ones who personally
administered the drugs to the pre-school age children and
that they did not encounter any problems. On further
probing the pre-school teachers indicated that the CHEWs
or the primary school teachers invited them for a session
and instructed them on how to administer the treatment
and left them to carry out the exercise. One pre-school
teacher further indicated that she/he received the instruc-
tions through a telephone call from the CHEW.
Moreover less than one half (n = 16) of the primary
school teachers interviewed indicated that they called
the pre-school teachers and inducted them on how to go
about drug administration, gave them the drugs and let
them treat the pre-school age children. Two of the pri-
mary school teachers who allowed the pre-school
teachers to administer the drugs indicated that they ac-
tually allowed them to carry the drugs and conduct the
treatment at the pre-schools.
A 32 year old male primary school teacher from Lunga
Lunga sub-county stated that: “Since I was so busy treat-
ing my own pupils, as I was a class teacher at that time,
I was not able to visit the pre-school teachers. But hoping
they did just as I had trained them to, things were not
that bad. To be frank I was not able to go about visiting
them to observe. One of the madams asked me to visit
them because she was a little stuck, but I directed her.
And the pre-school teachers who didn’t know how to go
about some areas came for consultation.”
A 46 year old male primary school teacher from
Msambweni sub-county further stated that: “The pre-
school teachers were of great help because there are some
children who are below age four or five so when they
have that normal teacher they become so happy they do
not see that there is a strange face all together so they
just took the drug.”
Pre-school Teachers’ perceptions of the NSBDP
On perception of the NSBDP, all the pre-school teachers
indicated that the programme is very important and has
helped in improving the health of the children. About one
half (n = 20) indicated the children after being treated had
healthier looking skin and hair and were less restless in
class. Close to one half (n = 17) further indicated that
more time should be allocated to deworming of the pre-
school age children as the 1 day allocated was inadequate
to attend to both the enrolled and the non-enrolled chil-
dren and also because the pre-school age children are
young and cannot be rushed in swallowing the drugs.
A 26 year old female pre-school teacher from Malindi
sub-county further stated: “It is a good thing; it helps the
children that are being affected by worms. For example if a
child has worms and the parents have refused to take them
to hospital so when the drugs come it would be easy for the
child to take and the child will become well. I just thank
the programme, continue having that kind of a heart.”
Pre-school Teachers’ perceptions of method used to
target the Pre-school Age children
Regarding the method used to target the pre-school age
children, about three-quarters (n = 30) of the pre-school
teachers indicated that the pre-school age children should
be treated at their schools. The various reasons given for
preference of treating the children at their schools in-
cluded; the children are too young to be subjected to walk
to the nearest primary school and parents not being happy
with the children being made to walk and thus preferring
them to miss school on the deworming day, the children
being familiar with the pre-school teacher as opposed to a
primary school teacher or a CHEW.
A 41 year old female pre-school teacher from Matuga
sub-county stated that: “Walking, walking will strain me
because this road has big, big vehicles, those motor bikes,
you may hold this the other one is jumping, jumping on the
other side of the road, what if someone’s child is knocked?
That is what I am telling you if I took children we went to
the school there at maybe Viongwani Primary it will be
difficult, the children are young imagine me taking the
children there. That is why we were given those drugs we
had to come and give them here ourselves.”
Furthermore about two-thirds (n = 26) of the opinion
leaders expressed the need to have the pre-school age
children treated at their schools to avoid making them
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walk for long distances to the nearest primary school.
The reasons cited for this preference included; parents
not willing to have their children removed from their
schools, insecurity of walking through bushes, having to
cross rivers, causing congestion at the primary schools
and subjecting them to strange environments at the pri-
mary schools.
A 56 year old male Assistant Chief from Malindi Sub-
county thus stated: “Children should be treated in the
Pre-school, if they are told to walk these places have
stones and forests and they are not able to walk. Last
year they walked, and children got tired until parents
said no it is not fair to our children. That was like pun-
ishing the little angels.”
A 51 year old male CHEW in Malindi also stated “The
children should be treated at their Centres but the non-
enrolled should be highly considered next time, the
awareness and mobilization in the communities should
be adequately done. As a CHEW I feel motivated to work
with the Community.”
Pre-school Teachers’ perception of their capability to
administer deworming treatment
All the pre-school teachers indicated that they had inter-
est in administering the treatment to the children and
would require to be trained by the programme imple-
menters. Majority (n = 25) further expressed the need to
have them involved in the deworming programme as
this would help them acquire more factual information
on worms and their control and thus impart proper life
skills to the pre-school age children and play a role in
encouraging the community members to adapt practices
that would help control the infestation. The pre-school
teachers further expressed the need to have them ad-
minister treatment to the pre-school age children citing
this as an opportunity for them to learn more about
worms deworming and feel motivated to assist in com-
munity sensitization for the programme.
A 40 year old female pre-school teacher from Msamb-
weni sub-county further stated that: “Mainly it is just
that, you know now when me as the teacher I have
known about worms I will be in a better position to edu-
cate those pupils and to also educate parents about
worms. So if there is a way for me to know more about
worms it would be good.”
A 31 year old female pre-school teacher from Malindi
sub-county also stated that: “I need to be taught a lot
that I don’t know. What I would like to know about
worms is prevention ways and I want to be involved in
educating others and also giving deworming drugs to the
school children.”
Moreover, about one-third (n = 14) of the opinion
leaders supported the view that pre-school teachers could
help in improving the programme by being empowered
and getting involved in deworming of the children point-
ing out reasons such as; being more familiar and thus able
to easily identify with the children, able to assist in com-
munity sensitization and in reaching the non-enrolled
school age children. Other reasons given for need to em-
power the pre-school teachers were possibility of extend-
ing the deworming duration as more time was needed to
administer drugs to the young children as it was not pos-
sible to rush them bearing in mind that their school
programme lasts half a day.
A 47 year old male assistant chief from Msambweni
sub-county stated that: “Surely, if only you can incorporate
the teachers of those schools to go and be empowered with
the knowledge so that when they come back they have the
message at hand with them. It looks very easy for them al-
though they will be supervised by the health workers. I
think that will reach very well to the learners because the
teacher is dealing with the leaner himself or herself.”
The primary school teachers further emphasized on the
need to empower the pre-school teachers and have them
administer treatment to the pre-school age children. Table 5
presents some reasons given by primary school teachers.
Discussion
The results reported in the current study indicate that pre-
school teachers are aware that STH infections are common
among the pre-school age children and are referred to lo-
cally as minyoo or minyolo. A repeated cross-sectional
study conducted in Kwale County [22] reported overall
baseline prevalence of between ≥20 and <50 % for any STH
infection among school-age children and reported a latrine
household ownership of 21.6 %. Results of a cross-sectional
study conducted in the same county also reported high
(41.7 %) hookworm prevalence among adult population
and recommended community-wide treatment for control
[23]. Evidently therefore STH infections are prevalent
among all age groups living in the Region which can be at-
tributed to poor practices of water and sanitation use.
Results of the current study demonstrate that majority
of the pre-school teachers are aware that poor sanitation
habits such as open defecation, poor hand washing prac-
tices and drinking untreated water are causes of STH in-
fection. High level of awareness has been associated with
Table 5 Pre-school Teachers’ Perceptions of need to be
empowered to conduct deworming activities
Reason for need to empower pre-school teachers Mention
Children did not want to walk and were therefore absent 11
Mother school is far, 12 km away 7
Opted to walk there myself 7
Too many children to walk with one teacher 5
Did not get information therefore did not show up 3
Due to congestion left without being treated 3
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decreased infection among children [24]. The teachers
need to be empowered with practical skills and materials
for use to create awareness among the pre-school age
children and wider community. However, the current
study results show that the pre-school teachers consider
the consumption of cold food as a cause of STH infec-
tion. This is an indication of the need for awareness cre-
ation and health promotion campaigns to impart proper
knowledge as has also been recommended by [25].
According to results of the current study there is
awareness among the pre-school teachers about signs of
STH infection such as unhealthy looking hair and skin,
enlarged belly and loss of appetite. Similarly, a study on
knowledge, attitudes and practices on schistosomiasis in
Western Kenya reported high level of awareness of signs
and symptoms [26]. However the study results also indi-
cate that there are misconceptions among the pre-school
teachers that ringworms are a sign of STH infection.
Similar studies on awareness of signs of parasitic infec-
tions [27, 28] have also reported misconceptions on signs
of infection. This demonstrates a knowledge gap that
needs to be filled through health education which is an in-
tegral part of disease control.
The current study results also indicate that the pre-
school teachers are aware that STH infections are trans-
mitted through contaminated soil and unhygienic prac-
tices such as open defecation and lack of hand washing.
The pre-school teachers should be encouraged to pro-
mote hygienic practices such as proper latrine use to
prevent environmental contamination and hand washing
among the pre-school children. However, Nyantekyi et
al., reported low awareness of soil as a cause of infection
and recommended implementation of preventive chemo-
therapy, health education and promotion of use of sanitary
facilities to the community members to reduce morbidity
and mortality due to STH [29]. Successful health promo-
tion campaigns need to have interventions that put into
consideration the behavior of the population being tar-
geted similar to what was earlier recommended in another
study [30]. Furthermore for consistent use of latrines in
order to prevent environmental contamination, World
Health Organization encourages provision of latrines that
are in accordance with what already exists and is accep-
table in the community [31].
The results reported in the current study also dem-
onstrate that majority of the pre-school teachers were
sensitized on the deworming programme through vari-
ous modes such as by health workers and village
leaders. The teachers however indicate that they are
stakeholders who need to be involved in community
sensitization which would require them to receive in-
formation from programme implementers and thus
play a role of explaining the benefits of deworming and
encouraging the parents to ensure that the children
did not miss the treatment. Involvement of key players
in health campaigns has been reported to contribute to
motivation and thus increased compliance with treat-
ment [32]. The current study results also indicate that
the pre-school teachers played vital roles during the
drug administration exercises and were key in the
smooth flow of the process. Involving them fully can
be regarded as a non-financial incentive that would en-
courage them to continue supporting the programme
as reported in other studies [33, 34] and help in pro-
gressing towards achieving World Health Organiza-
tion’s goal of increasing global PSAC deworming
coverage to 75 % by 2020 [35].
The current study results show that the all pre-school
teachers are aware of the benefits of the NSBDP on the
health of the children and indicate a need to increase
the treatment period so as to reach a large number of
the children and also avoid rushing the young children
in the swallowing of drugs. Similarly, results of a study
conducted in Turkey [36] also reported 100 % awareness
by school teachers of the importance of deworming chil-
dren. The practical use and acceptability of schools as an
entry point to deliver health intervention has been em-
phasized in a study conducted in the same study area in
Kenya [37]. The school-based deworming programme
implementers need to remember that a lot of patience is
needed when handling the young children and consider
extending the drug administration period for the pre-
school age children and possibly invite other groups such
as non-enrolled children and women of child bearing age.
The system of having ‘treatment days’ as a promising
strategy has been highlighted previously [38].
The results of the current study also demonstrate that
the method used to reach the pre-school children is not
considered effective by the pre-school teachers, primary
school teachers as well as opinion leaders who consider
it a punishment and a security risk to have the children
walk to the nearby primary schools in view of the fact
that some are as far as 12 km away. There is also a feel-
ing of confidence among the study participants that the
pre-school teachers can conduct the drug administration
especially because the young children are familiar with
them further endorsing the need to involve them in the
worm control campaign.
The current study results have also demonstrated that
the pre-school teachers have interest in participating in
the deworming programme and being empowered would
help them play integral roles such as imparting know-
ledge on water and sanitation use to the children. The
pre-school teachers would also be useful in sensitizing
the community on the benefits of deworming thus in-
creasing compliance with treatment since the children
would not be absent fearing being expected to walk to
primary schools. The World Health Organization [39]
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has attributed success of school-based deworming pro-
grammes to be related to the community’s acceptability
of the teacher’s role.
Conclusion
The findings of this study have shown that pre-school
teachers are important contributors to the existing School-
based deworming programme. They need to be empow-
ered with adequate information on STH and School-Based
deworming. Extension of the treatment duration for the
pre-school age children should be a good strategy of in-
creasing compliance and coverage among other high risk
groups during the campaign. With proper information, the
teachers can instill knowledge on water and sanitation use
to the young children and also play a role in community
mobilization for NSBDP. County Governments who are
the current employers of the pre-teachers need to find
ways of utilizing them in similar health programmes.
Limitations of the study
This was purely a qualitative study and the purpose was
to explore and describe knowledge and perceptions of
soil-transmitted helminthes infection and control among
pre-school teachers as well as assess their experiences
during NSBDP. All the study participants were purpos-
ively selected. The results are not generalizable as the
sample size of a qualitative study is not representative
but can be used to build theory through tentative hy-
potheses. The results will inform the NSBDP manage-
ment on considerations to make during future planning.
Abbreviations
CHEWs: Community Health Extension Workers; IDIs: In-Depth Interviews;
KEMRI: Kenya Medical Research Institute; MCH: Maternal child health;
MDA: Mass Drug Administration; NACOSTI: National Commission for Science
and Technology and Innovation; NSBDP: National School-Based Deworming
Programme; NTDs: Neglected tropical diseases; PSAC: Pre-school age children;
SAC: School-age children; STH: Soil-transmitted helminthes; STI: Science
Technology and Innovation; WHO: World Health Organization
Acknowledgements
The authors are particularly grateful to the study communities for their
participation in the study. Appreciation is also given to the Kilifi and Kwale
County Directors of Health and Education as well as all the Education and
Health personnel of Malindi, Matuga, Msambweni and Lunga Lunga
Sub-counties for embracing the study. Special thanks to the Early Childhood
Education Officers and the Public Health Officers of the four Sub-counties.
This study has been published with the permission of the Director, KEMRI.
Funding
This study received financial support from the National Commission for Science,
Technology and Innovation (NACOSTI) 2012/2013 Science Technology and
Innovations (STI) Grant. The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript.
Availability of data and materials
The data for a full report which is under preparation is available at KEMRI
with the Principal Investigator at email dnjomo@kemri.org. The final report
once ready will be submitted to NACOSTI the funder of the Study.
Authors’ contributions
Social mobilization: DWN, IGT, JHK. Read and approved the manuscript: DWN,
GO, JM, RM, FM, EM, IGT and JHK. Guarantor of the paper: DWN. Conceived and
designed the experiments DWN, EM, IGT and JHK. Performed the experiments:
DWN, GO, JM, RM, FM, EM, IGT and JHK. Analyzed data: DWN, RM and JM.
Contributed reagents/materials/analysis tools: DWN, RM and JM. Wrote the
paper DWN.
Competing interests
The authors have declared that no competing interests exist.
Ethics approval and consent to participate
Ethical clearance was received from the Kenya Medical Research Institute
(KEMRI)/National Ethical Review Board (Protocol Number 2547) and written
informed consent sought from all the study participants. All the participants
were adults above the age of 18 years and therefore no parents/guardians
were expected to give consent on behalf of a minor.
Author details
1Eastern and Southern Africa Centre of International Parasite Control, KEMRI,
P.O. Box 54840-00200, Nairobi, Kenya. 2Centre for Global Health Research,
KEMRI, P.O. Box 1578-40100, Kisumu, Kenya. 3Centre for Microbiology
Research, Kenya Medical Research Institute, KEMRI, P.O. Box 54840-00200,
Nairobi, Kenya. 4Ministry of Education, Science and Technology, P.O. Box
30040-00100, Nairobi, Kenya. 5Ministry of Health, Division of Vector Borne
Diseases, P.O. Box 30016-00100, Nairobi, Kenya.
Received: 30 August 2016 Accepted: 4 October 2016
References
1. World Health Organization. Accelerating work to overcome the global
impact of neglected tropical diseases—a roadmap for implementation.
Geneva: World Health Organization; 2012.
2. Murray CJ, Vos T, Lozano R, et al. Disability-adjusted life years (DALYs) for
291 diseases and injuries in 21 regions, 1990–2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet. 2012;380:2197–223.
3. World Health Organization. Helminth control in school-age children.
Geneva: World Health Organization; 2011.
4. Hotez PJ, Bundy DAP, Beegle K, et al. Helminth infections: soil-
transmitted helminth infections and schistosomiasis. In: Jamison DT,
Breman JG, Measham AR, Alleyne G, Claeson M, editors. Disease control
priorities in developing countries. 2nd ed. New York: Oxford University
Press; 2006. p. 467–82.
5. Pullan RL, Gething PW, Smith JL, Mwandawiro CS, Sturrock HJW, et al.
Spatial modelling of soil-transmitted helminth infections in Kenya: a disease
control planning tool. PLoS Negl Trop Dis. 2011;5(2):e958.
6. Bill & Melinda Gates Foundation. Global partners are taking the “neglect”
out of “neglected tropical diseases”. 2014. http://www.gatesfoundation.org/
Media-Center/Press-Releases/2014/04/Global-Partners-Are-Taking-the-
Neglect-out-of-Neglected-Tropical-Diseases. (Accessed 12th July 2016).
7. Bundy DAP, Shaeffer S, Jukes M, Beegle K, Gillespie A, Drake L, et al. School
Based Health and Nutrition Programs. In: Jamison D, Claeson M, Breman J,
Meacham A, editors. Chapter 61 in “Disease Control Priorities for
Developing Countries.”. Oxford: Oxford University Press; 2006.
8. Jukes, C. H. M., Drake, L. J. and Bundy, D. A. P. School Health, Nutrition and
Education for All: Leveling the Playing Field. Wallingford, UK: CABI
Publishing; 2007
9. WHO and UNICEF joint statement. Prevention and control of schistosomiasis and
soil-transmitted helminthiasis 2004. Available: http://www.who.int/intestinal_
worms/resources/en/ppc_unicef_finalreport.pdf. (Accessed 12th July 2016).
10. Crompton DWT, Nesheim MC. Nutritional impact of intestinal helminthiasis
during the human life cycle. Annu Rev Nutr. 2002;22:35–59.
11. Alderman H, Konde-Lule J, Sebuliba I, Bundy D, Hall A. Effect on Weight
Gain of Routinely Giving Albendazole to Preschool Children during Child
Health Days in Uganda: Cluster Randomized Controlled Trial. Br Med J.
2006;333(7559):122–4.
12. Rand Corporation. Early Childhood Interventions: Proven Results, Future
Promise. Arlington, VA: Rand; (2005).
13. World Health Organization. Action against Worms. Geneva: World Health
Organization; 2004.
Njomo et al. Tropical Diseases, Travel Medicine and Vaccines  (2016) 2:24 Page 9 of 10
14. Ministry of Education, Science and Technology/Ministry of Health. Kenya
National School-Based Deworming Programme. Year 2 Report (April 2013–
March 2014). Nairobi: Ministry of Education, Science and Technology/
Ministry of Health. 2014.
15. Kenya Medical Research Institute, The Kenya National School-Based
Deworming Programme, Nairobi, 2012.
16. World Health Organization, Preventive Chemotherapy in Human
Helminthiasis: Coordinated Use of Anthelminthic Drugs in Control
Interventions: A Manual for Health Professionals and Programme Managers.
Geneva: World Health Organization; 2006.
17. Kenya Population and housing census highlights. Republic of Kenya,
Nairobi: Kenya National Bureau of Statistics; 2009 pp.1–8.
18. Brown CA, Sohani SB, Khan K, Lilford R, Mukhwana W. Antenatal care and
perinatal outcomes in Kwale district, Kenya. BMC Pregnancy Childbirth. 2008;8:2.
19. Carter A. Factors that contribute to the low uptake of skilled care during
delivery in Malindi, Kenya. Nairobi: SIT Study Abroad. (2010).
20. Johnson, R. B., & Onwuegbuzie, A. J. Mixed research. In R. B. Johnson & L. B.
Christensen, Educational research: Quantitative, qualitative, and mixed
approaches (4th ed). Thousand Oaks, CA: Sage. (1 Seite); (2010). pp. 439–459
21. Onwuegbuzie AJ, Dickinson WB, Leech NL and Zoran AG Towards more
rigor in focus group research in stress and coping and beyond: A new
mixed research framework for collecting and analyzing focus group data.
Charlotte, NC: Information Age Publishing; 2010a; Vol. 5, pp 243–285
22. Njenga SM, Mutungi FM, Wamae CN, Mwanje MT, Njiru KK, et al. Once a
year school-based deworming with praziquantel and albendazole
combination may not be adequate for control of urogenital schistosomiasis
and hookworm infection in Matuga District, Kwale County, Kenya. Parasit
Vectors. 2014;7:74. doi:10.1186/1756-3305-7-74.
23. Njenga SM, Mwandawiro CS, Muniu E, Mwanje MT, Haji FM, et al. Adult
population as potential reservoir of NTD infections in rural villages of Kwale
district, Coastal Kenya: implications for preventive chemotherapy interventions
policy. Parasit Vectors. 2011;4:175. doi:10.1186/1756-3305-4-175.
24. Gyorkos TW, Maheu-Giroux M, Blouin B, Casapia M. Impact of Health
Education on Soil-Transmitted Helminth Infections in Schoolchildren of the
Peruvian Amazon: A Cluster-Randomized Controlled Trial. PLoS Negl Trop
Dis. 2013;7(9):e2397. doi:10.1371/journal.pntd.0002397.
25. Acka CA, Raso G, N’Goran EK, Tschannen AB, Bogoch II, Seraphin E,
et al. Parasitic worms: knowledge, attitudes, and practices in western
Cote d’Ivoire with implications for integrated control. PLoS Negl Trop
Dis. 2010;4:e910. doi:10.1371/journal.pntd.0000910.
26. Musuva RM, Awiti A, Omedo M, Ogutu M, Secor WE, Montgomery SP, et al.
Community knowledge, attitudes and practices on schistosomiasis in
western Kenya-the SCORE Project. Am J Trop Med Hyg. 2014;90:646–52.
doi:10.4269/ajtmh.13-0488.
27. Odhiambo GO, Musuva RM, Atuncha VO, Mutete ET, Odiere MR, Onyango RO,
et al. Low levels of awareness despite high prevalence of schistosomiasis
among communities in Nyalenda informal settlement, Kisumu City, Western
Kenya. PLoS Negl Trop Dis. 2014;8(4):e2784. doi:10.1371/journal.pntd.0002784.
28. Nasr NA, Al-Mekhlafi HM, Ahmed A, Roslan MA, Bulgiba A. Towards an
effective control programme of soil-transmitted helminth infections among
Orang Asli in rural Malaysia. Part 2: Knowledge, attitude, and practices.
Parasit Vectors. 2013;6:28.
29. Nyantekyi L, Legesse M, Medhin G, Animut A, Tadesse K, Macias C, et al.
Community awareness of intestinal parasites and the prevalence of
infection among community members of rural Abaye Deneba area. Ethiopia
Asian Pac J Trop Biomed. 2014;4 Suppl 1:S152–7.
30. Godin GD, Shepard RJ. Physical fitness promotion programmes: effectiveness
in modifying exercise behavior. Can J Appl Sport Sci. 1983;8:104–13.
31. WHO. Trachoma Control—A Guide for Programme Managers. Geneva:
World Health Organization; 2006.
32. Omedo MO, Matey EJ, Awiti A, Ogutu M, Alaii J, Karanja DSM, et al.
Community health workers’ experiences and perspectives on mass drug
administration for Schistosomiasis control in Western Kenya: the SCORE
project. Am J Trop Med Hyg. 2012;87(6):1065–72.
33. Brooker S, Marriot H, Hall A, Adjei S, Allan E, Maier C, et al. Community
perception of school-based delivery of anthelmintics in Ghana and
Tanzania. Trop Med Int Health. 2001;6:1075–83.
34. Njomo DW, Amuyunzu-Nyamongo M, Magambo JK, Ngure PK, Njenga SM.
Factors associated with the motivation of community drug distributors in
the Lymphatic Filariasis Elimination Programme in Kenya. South Afr J
Epidemiol Infect. 2012;2:66–70.
35. WHO. Soil-transmitted Helminthiases: Eliminating Soil-Transmitted
Helminthiases as a Public Health Problem in Children: Progress Report
2001–2010 and Strategic Plan 2011–2020. France: World Health
Organization; 2012. 19–29.
36. Ulukanligi M. Community Perceptions of the School-Based Deworming
Programme in Sanliurfa, Turkey. Am J Trop Med Hyg. 2006;75(6):1063–8.
37. Okello G, Ndegwa SN, Halliday KE, Hanson K, Brooker SJ, Jones C. Local
perceptions of intermittent screening and treatment for malaria in school
children on the south coast of Kenya. Malar J. 2012;11:185.
38. Olsen A. Experience with school-based interventions against soil-transmitted
helminths and extension of coverage to non-enrolled children. Acta
Tropica. 2003;86(2–3):256–66.
39. WHO. Promoting Health through Schools, Report of a WHO Expert
Committee on Comprehensive School Health Education and Promotion
Technical Report Series 870. Geneva: World Health Organization; 1997.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Njomo et al. Tropical Diseases, Travel Medicine and Vaccines  (2016) 2:24 Page 10 of 10
